Abstract. By making use of the operators on Hilbert space, we introduce and study a subclass Akp(α, β, δ, T ) of multivalent analytic functions with negative coefficients. Also we obtain some geometric properties.
Introduction
Let A p be the class of functions f of the form:
which are analytic and p-valent in the open unit disk U = {z ∈ C : |z| < 1}. Let k p denote the subclass of A p consisting of functions of the form: 
Let H be a Hilbert space on the complex field. Let T be a linear operator on H. For a complex analytic function f on the unit disk U , we denoted f (T ), the operator on H defined by the usual Riesz-Dunford integral [2] 
where I is the identity operator on H, c is a positively oriented simple closed rectifiable contour lying in U and containing the spectrum σ(T ) of T in its interior domain [3] . Also f (T ) can be defined by the series
which converges in the norm topology [4] . Definition 1.2. Let H be a Hilbert space and T be an operator on H such that T = ∅ and T < 1. Let α, β be real numbers such that 0 ≤ α < 1, 0 ≤ β < p, 0 < δ ≤ 1. An analytic function f on the unit disk is said to belong to the class
where ∅ denote the zero operator on H.
The operator on Hilbert space were consider recently be Xiaopei [8] , Joshi [6] , Chrakim et al. [1] , Ghanim and Darus [5] , and Selvaraj et al. [7] .
Main Results
Theorem 2.1. Let f ∈ k p be defined by (2) . Then f ∈ Ak p (α, β, δ, T ) for all T = ∅ if and only if
where
The result is sharp for the function f given by
Proof. Suppose that the inequality (3) holds. Then, we have
Hence, f ∈ Ak p (α, β, δ, T ).
To show the converse, let f ∈ Ak p (α, β, δ, T ). Then
Setting T = rI(0 < r < 1) in the above inequality, we get
Upon clearing denominator in (5) and letting r → 1, we obtain
which completes the proof.
Proof. According to the Theorem 2.1, we get
Hence
Also,
In view of Theorem 2.1, we have
Therefore the proof is complete.
Then f ∈ Ak p (α, β, δ, T ) if and only if it can be expressed in the form
where λ n ≥ 0 and
Proof. Assume that f can be expressed by (6) . Then, we have
Thus
and so f ∈ Ak p (α, β, δ, T ). Conversely, suppose that f given by (2) in in the class Ak p (α, β, δ, T ). Then by Corollary 2.2, we have
Setting λ n = (n + p)(1 + δα) δ(p − β)(1 + α) a n , n ≥ 1,
This completes the proof of the theorem.
Theorem 2.5. The class Ak p (α, β, δ, T ) is a convex set.
Proof. Let f 1 and f 2 be the arbitrary elements of Ak p (α, β, δ, T ). Then for every t(0 ≤ t ≤ 1), we show that (1 − t)f 1 + tf 2 ∈ Ak p (α, β, δ, T ). Thus, we have
((1 − t)a n+p + tb n+p ) z n+p .
Hence,
(n + p)(1 + δα) ((1 − t)a n+p + tb n+p )
(n + p)(1 + δα)a n+p + t This completes the proof.
